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CENTRAL VALLEY, CA

Background Information
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e Groundwater Use

 Groundwater Quality Concerns



CENTRAL VALLEY, CA: Boosted Regression Tree Models

6 REDOX MODELS:
Bernoulli Error Distribution — results in a model of predicted probabilites

3 Dissolved Oxygen Models 3 Manganese Models

Dissolved Oxygen event thresholds: Manganese event thresholds:
= <0.5mg/L = >50 pg/L
» <1.0mg/L = > 150 pg/L
= <2.0mg/L = > 300 pg/L




CENTRAL VALLEY, CA: Boosted Regression Tree Models

Predictor Variables

66 predictor variables:

» Regional scale solil properties (SSURGO)

» Soil Chemistry (Smith, et al., 2013)

» Land use

> Aquifer Textures (CVTM, Faunt et al. 2010)

> Lateral Position (hydrologic position)

» Well Construction Information

> Predicted depth to water table-Spring 2000

(CVHM, Faunt et al. 2010) Poorly
> Vertical water flux (m3/day) for irrigation and Zones gg‘?‘l's”e"

non-irrigation season (CVHM, Faunt et al. 2010)




CENTRAL VALI—EY’ CA . Predictor variables attributed to wells
Boosted Regression Trees Workflow

Boosted regression tree modeling

Predicted probabilities made at 19 depths
Continuous 3-D map

50 ft deep
Boosted Raster
Regression 100 ft deep Stack
150 ft deep
200 ft deep

|

1000 ft deep



CENTRAL VALLEY, CA:
Boosted Regression Tree Models

Model Results:

Predicted Dissolved Oxygen and
Manganese Probabilities for selected

thresholds at Domestic and Public Supply
Depths

(USGS Scientific Investigations Map 3397
Rosecrans et al., 2018)

Probability of event

“ Domestic Supply Depth: 100 ft ¢

Public Supply Depth: 325 ft

Manganese prediction grids

> 50 pg/L > 150 pg/L

> 300 pg/L




CENTRAL VALLEY, CA: Prediction Grids to Continuous 3-D model

a USGS

a changing world



DO < 0.5 mg/L threshold DO < 1.0 mg/L threshold DO <2.0 mg/L threshold

Probability of event

Mn > 50 ug/L threshold Mn > 150 ug/L threshold Mn > 300 ug/L threshold

ZUSGS

science for a changing world



CENTRAL VALLEY, CA:

Grids to Central Valley Nitrate Model:

= Central Valley DO and Mn probabilities
were used as predictor variables in the
Central Valley Nitrate model
(Ransom et al., 2017)

= Qver 5000 wells with measured nitrate
(mg/L as N)

= Gaussian Error Distribution: predictions
are continuous




CENTRAL VALLEY, CA: Boosted Regression Tree Models

Applicati on of Redox Predictions Grids: Ransom et al, 2017; Science of the Total Environment 601-602

1. Manganese (> 50 ug/L) Probability

Training R%0.83; RMSE 0.705
Holdout R%: 0.44; RMSE 1.132

2. Dissolved Oxygen (< 0.5 mg/L)
Probability




Thank you.
crosecrans@usgs.gov
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CENTRAL VALLEY, CA:
Boosted Regression Trees Models

Model Results:

PH Model at Domestic and Public
Supply Depths

(USGS Scientific Investigations Map 3377:
Rosecrans et al., 2017)

Predicted pH, in standard units

=76t07.8

>7.0to 7.2 =74t07.6 - >7.8 t0 8.0

=6.410 6.6 |:| =6.8107.0 =721074




CENTRAL VALLEY, CA: Boosted Regression Tree Models

REDOX MODELS: Event threshold distribution



CENTRAL VALLEY, CA: Boosted Regression Tree Models

Model Evaluation

Model Metrics:

Predictor Variable Ranking:

Partial Dependency Plots:




CENTRAL VALLEY, CA: Boosted Regression Tree Models

Event

Event Threshold Model Accuracy KAPPA ROC <

Dissolved Oxygen Training 89% 0.71 0.94

FossS-validation 84% 0.57 0.88

Testing

Dissolved Oxygen Training 88% 0.71 0.94
<1.0 mg/L

Cross-Validation

: 86% 0.66 0.90
Testing

Dissolved Oxygen Training 86% 0.73 0.92

<2.0 mg/L o
Cross-Validation

: 82% 0.62 0.87
Testing




CENTRAL VALLEY, CA: Boosted Regression Tree Models

Event Threshold Model Accuracy KAPPA ROC Events

Training (n=812) 99% 0.80 0.99 n=135
Manganese: < 50 ug/L

Holdout (n=1835) 89% 0.29 0.75 n=212

. _ . _
Manganese: < 150 pg/L Training (n=812) 96% 0.72 0.98 n=79

Holdout (n=1835) 94% 0.12 0.74

- _ o
Manganese: < 300 pg/L Training (n=812) 97% 0.68 0.97

Holdout (n=1835) 96% 0.12 0.73




CENTRAL VALLEY, CA: Boosted Regression Tree Models
Partial Dependency Plots and Predictor Variable Ranking (DO < 2.0 mg/L):
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